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1 //mjJ-f? 5 /ummr^LX, ^ 1 > Il2 N+MfMit2 0 1 > 2 0 2mmKt^nh 

2 0 4{i. mi. 02N+Mflit2 0 1. 2 0 2 ±(7);^ic^tt "^nt ^> L> 
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^- V : 15/ 



[0 0 4 5] 

tfz. US (B) (C) <DtU<. mi. ^2 N+Mflft2 0 1 . 2 0 2±tC. 

^mmmim^j: t'(Dmmm2 o 5 ^^\^x^mnu2 0 4 *i^tt-c^>^v^o ^(T) 

i^'k. ^mmM2 0 4(i#^^^«l 0 \±.\,zW^^iX. &WL \ 0 1 ^i^LTH 
1 . ^2 N+M^it2 0 1 . 2 Q 2 t^m-^^^t\,Ztj:^^ -^[zm^ (D)0$q 

<. iT5N+Mf«2 0 1 . 2 0 2(D±.\z{t±mmm^^'fhfi-r. ^(^^imo^^i^ 
m^mi 0 1 t^mmM2 0 4 5i)^^v3 h^^-^^f^-r-^^jitrabo-c^ .t^/^ 

o 

[0 0 4 6] 

Els (B) (C) (D) (Di^^-^^X. ^S«112 0 4 1 . ^^J:CK/32.(i 
^2N+MfIit2 0K 2 0 2 htiift^^li^tL'^v^o ^ CO J: 9 2 0 

4 {i^ 1 ^i:0=Vi/c{i^2 <7)N+Sflit2 0 1. 2 0 2 )^f|5/i>>ib 0 fxmi)-h5 

(B) (C) (D) <7)$p < ^ 1 , ^2 N+aiIit2 0 1 . 2 0 2<h^S«;E20 

m«^2 0 4 t{i^^^aM^mi^-e§'5)o 

[0 0 4 7] 

tfj. mTY^^t'S^^^ii^. #SmM2 0 4{i. H 1 :feJ:0^H2 <7)N+Mli(Jt2 
0 1. 2 0 2 ^ y i^^'^^ff^^LT4>^v^o 

[0 0 4 8] 

$ <btCFETtCov>T{i. MESFET. ^-^MFET. H EMT<7)V^-f ttT* 
[0 0 4 9] 

y^^^f ^ 2o<7)FET^F 1. FETPF 2 =SrBeg1-^o F E TS^F 1 (i^ijx. 
(^FETl-1. FEl-2. FET 1 - 3^3o<7)FET^E?"JtC^^L/i^ 
<7)-e^)^o FET^F2(i. FET2-1. FET2-2. FET2-3^E?lJ 
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^-v: 16/ 



m.tjiR 1-1> Rl-2. Rl-3. R2-K R2-2, R2-3 -^^mB^fi- 
X\^^^o tfc^mXtf^^f-m. ai:^J^i^OUT 1, OUT2tc^M-t'5>«S^-? 
y VI. OK 0 2 mm^T-C t l-lisXXfC t 1-2 U-^tL-e^SM-T 
-2) 2 o<7)m^/^° yKCl-l. Cl-2i3J:(^"C2-l. C2-2. :6^'»5|S<7)j^ 
aniSlt^nTv^^o 't^. *lt-e^Lfj0 2^B<7)@e«^{i^FET<7)r- h« 
«MNFl3|^B#llffM^n^^- (Ti/Pt/Au) 20T'^bl9. H 

m (Ti/Pt/Au) 3 0-e^)'i>o Sl)ig<^*«t;^-^ -2):^ 
(AuGe/Ni/Au) (i^F E TO V -;^m^. KU--r>m 

<h fi^ >2) <)6 tciii^ ^ ^ i/^o 

[0 0 5 03 

:fei9, mmimmx^^<DX\ i^itfetwf nz<:>\^^xmm-r^o feti- 

1 it±im^hwz/^mM'-\tco4:^<Dmsmu(o^^y v^mm 1 3 o^^mmxtii^ 

(DTizmimE^- ^ y ^^mmxjf^^^fi:hy-7.mmi 0 e (^^v^tiFu 
-r>m=^) t^^^o tfzTm-^^hwz/^m-m^<7)4:^<Dm3mE(7)^^y v±mm 

1 3 0:6^'FET 1 - 1<7) Kl^^ 1 1 0 (^-2) y - v^m^) "C*) l9 > - 

<7)Tt^^ ISB^O^t- < y ^^mmx'lf^m^ii^ KH' >SS1 0 7 (*>^vMi 

[0 0 5 13 
[0 0 5 23 

FETl-2-e{i, ±m:^^h]^Xf^ 3^<DV~-7.m.Ul 0 9 (^^v^iKl^^ 
(i. FET 1 - 1<7) 1 0 i:^I^LTv^;Z)o ^^-C. ^<D 
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^-i^': 17/ 



\^^iiy-7.mW (i. F E T 1 - 3 <7)V-xmS 1 0 9 HSMLTV^;So Z<Dm. 

•;'5^|iIif&^g^:^^o ■e<7)|^FET^it^>Jt^^M-r'2><h^lc^il,fi;h=&^F 
[0 0 5 33 

F E T 1 - 3 (i±'(PJj75- 'b#l/^l®«^^<7) 3 ^(7)^ 3 ^ S y K^ffi® 1 3 0 

fzymi)-^hW'(fhmn^(r>3^(Dm3mu(r>^'^ y v^mm 1 3 ots^ ^ti^^^^ 

\>z%\mu<^-t~^ y ^^mm-cf^^m.^fih Kw-r 1 0 7 (ab^v^{±y- 

^^$);ho :i(DMmmiiWM'^7!)^^^iy'tfzmmzUW^i^. ^(om^^ 

2m^(r>Y-y ±mm 1 2 0 -ef^^ $ h 1 0 5 

[0 0 5 43 

III 1 1 Kn^-r. t^*<7)#-^X^ .y^HIj^^MtcjBV^Tfi. $lJt4P>^T-C t 1 - 1 
y^ y KC 1 > C 2;^^'b^n-rtL<7)FET^^«^-t'2.#FETor- 
[0 0 5 53 

:$:^Mff^S-e{i, $IJ^^^-C t 1 - 1 iz^mirhmmt^^y-^'y KtiC 1 - 1 
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^-v: 18/ 



tC 1 -2<D2^^:Wf^titb. FETS^F lO^Jr'- h Gfi, FETPFIO— 
I^K^hFET 1 - 1 h'mm't^tsy)l^--ft. FET^F 1 (D^l^iZ^ 

;2>FET 1 -3<Dr- hmffi^-a-tf^*;U--7°0 2o(7)^-;i'--7'tC55'tt>5)o ^LT 
. -^tihoy- hnm^k. 2o<7)$lH^^^yN°-y KC 1 - 1 . C1-2H^^L^ 

f--y7'^t.-rw$iH^^^/N'.y virmmmj-c t i - 1 i<zmm-r^o mm^^ii^FE 
T 1 - 1 o'^"- hm«75-'b«i5LR 1 - 1 i^ismm^^:^mm^^^^-y kc i - 

1 FET 1 - 2. 1 -3<7)^~- hm^l TT^^ib, eti^njgtjLR 1 

- 2 . R 1 - 3 t:^ts-^i^^^^mmm'f'^-^y kc l - 2 tc^M-t-^o 

[0 0 5 6] 

F E F 2 f ij ^> mmr-^ . $lJ^^il^^^^• y k c 2 - 1 -^^h^m^R 2 - 1 « 

^E^ti-rFET2-l <Dy~ Vmmi 7t;. iT^^, mmim^^^y VC2-2:^-(b 
mXR 2-2i3<t^/R2-3 ^ fiX FET2-2 43J:?/FET2-3 

-h«Sl 7 iz^ti^'fi^m-r^o ^<7)ct9t3lo<7)$lJ^l^^ll^^i-^^i5:<7) 

[0 0 5 73 

1-1. Rl-2. Rl-3. R2-1. R2-2. R 2 - 3 (i-etL-TtL 1 0 K 
[0 0 5 8] 

115 t;{i> m4(D7.4 y ^m^^m.<^~u<Dmmmt^<Dm^mm:m'i:7f:iro 

mS (A) {±[iI4<7)A-A^ifffillI'e^>i) ia<7)FET$:^1-o tfz^ HI 5 (B 

) {iiii5 (A) <Dm^mMm. ms (o {±lll4(0B-B^'e^-fm«/^°■y m 

[0 0 5 91 

BIS (A) (Dta<. mul 0 nzitnm<Dmi'j^mi 0 2 t^<Dmmf<zy-:^m. 
Wii'j^m 1 0 2 iizitr- hn^i o 5:/)mi'fhti. ^M^fi^t^tiS lSg<7)^- 
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^- V : 19/ 



V^ymMl 1 Oi3J:0*^y-y?.SMl 0 9 T&^^^lt'btL, #*i^<7)ge|^|^^tf oT 
v^^o CltLibO Kl^^ >«iil 1 0^ V-X^Ml 0 9. vmMi 0 5^^^W 
a^^'ctiKS^^tL^flJt^^^^B^^ffl^tcisv^rtiilj^^fMl 1 2>t^^-t^o 
[0 0 6 03 

EI5 (B) (iME S FET<7)#mma^^^#x.^fc ^O^fflfiigi^T'^^o HI 

1 (C) tctiT.^ •;/^Iil]^^«^#:<7)^fffilIJl^ll^^L7t:^^ F E T<7)gff®«iS 

hiJfp^itl 1 S^Mlc^tf^ttTty- b«:fel 0 5 t<7)^MtwffM$tL^#» 

^:^mi>mmmmi<^m^' mi (O #bs) o 

[0 0 6 13 
[0 0 6 23 

mi (c) (Dm. ^m.M'n^MfDT.-^ y^m^^mtzy 3 y Y^^<']r ^ 

[0 0 6 33 

:^^>^<7)r/- * V- K:6«M:^^ iynm^^iii^fiX\^>^fzibmmmmL^ 
fv^FET. -r^^*>. FET^<7)i^<7)FET-e^b'?)FET 1 - 1 <h FET 1 - 
3S;'c(iFET2-l i:FET2-3<7). y->^mfe-<>"- h«MFBl. ^Ttitir 
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^-v: 20/ 



T-i N-w^^i^c t i -2miixxfmm^=f-c t i - 1 -ta^j^i^-ouT i m 

i)^^^^mm^^-^)^^-'kmi^X^:bi>(7)X$>:h (I1I4#M) o 
[0 0 6 43 

^ct:\ ins (c) (D-m<mm^^y Kl 3 OOjgaUfi, ^m^/N°y Kl 3 0 
fRit 1 5 omm^tix^^^^o ^mm^'^y K1 S OO— #t<^^- h^m^ 1 2 

OtiG aAs^mmi±mmtiy3 y Y^^^^mm.LX^^ . MliZZN+fUtl 5 
[0 0 6 53 

^tttzj: MaN+flitl 5 0 <7)-*|5|l|±:«)?i{£^^^4^^ 1 q l ■^^a.x-U 
mM^2 0 0 (h^^o ^Tt:, MIi22N+fIit 1 5 0 <7)iSg|5/6^fb 0 m;<»^ 5 m^'i- 
^^mnM2 0 4{±r- h^m^ 1 2 Qi}^h^j:h^mXti^l-^^y KI> tti:^« 
^/N'-y KO K 0 2. mm^^^^y KCl-1. C2-1. Cl-2. C2-2 

(D—ux^^o m^^t^i. 112 n+Miiit2 0 2-^^^mmmK \ 0 1 

(^^Ilit2 0 3) ^^LX^mmM2 0 4 ii^l^-T'Smii-r^^o 
[0 0 6 63 

T-IN, mtlJffi^-OUT 1 , OUT 2 t«^-r-5>KM^^°•7 K I . 0 1. 0 2t;ifi 
^L-C$iJ^j^T-C t 1-1. Ct \ -2Kmm-f^nM^^'y Y^WM-th^itK 
J:^. 'etL-rtLH't^^^T-2 0 0 ^^M-t-S- t:&^'T'§^o ^<7)7tA6tcWi^T- 
C t 1 - 1> $IJ^)^?-C t 1 - 2 ^;^M-t■^$IJ^«^T■^^°'> K^r'etL-rtL2o^tt 
. %m^=i-y^y KCl - 1 . C 2 - 1 ^^mXtim^^^y K I i:ML. 

KC 1 -2. C 2 -2 ^'?-tL^'ti.ta:d5JI^^^°v KO 1 . 0 2i:i5^tTSd 
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^-v: 21/ 



[0 0 6 7] 
[0 0 6 8] 

^^-C% FET#F IflJt FET^F 2ffilJ{±*^#-eab«). ^< |WHtT'*^<7)T• 
. F ETS^F itfij^i^incijiH^-t-^o Buii!i<7)$o < . mmmm^^h 7. 4 y ^m^mw: 
iim-r^fztt>Kit. mm^^-)\y^-:^mmxti^^ii^-mm^^c t i - 1 
r^t::*«j-ic«-t^FET 1 - i(Dv-:^mm-y- hmmm. xiium^i-c t i - 

1 -tB:^^TOUT 1 rat'*t)S-t-'2)FET 1 - 3 KU-T >mSP^ 

[0 0 6 9] 

yvmm:^^±^ <^i9ii^^^o 2^ii»st3i3v^-c{±^^^^^-2 o o^ 

[0 0 7 0] 

mmm^^^y kci - 1 ^^mxt)t^^^<y k i ^z&mLxmmir^ 

*^i 0 1 ^^A.x^mm^2 0 0 ^^^o -r^^*). *aA:^^T-i n-^ij^ 
t 1 - 1 ra> 0$ FET 1 - 1 oy-7.ms-r- hmmm (Xit 

[0 0 7 1] 
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^-v: 22/ 



[0 0 7 23 

mmi^. tati^^^^y Ko 1 tc$iH^$s^/N'-7 Kc 1 - 2 i^^Lxmrn-r^z 
ti^zx^)^ ^m-r^^^ y vmmN +mmn i s o <Dmmm.mii 4 m t ^ 19 . ^ 

0 1 ^:^A.X'^mm^2 0 0 i:^^o ir^j:t>1b. mtjmT-ouT 1 

-$w^^=-c t 1 - 1 ra. <:>t^FET i-3(Dvu^ymm-^-hmmm ( 

[0 0 7 33 

S/c. W^m^^^mt)^^^'^ y KO 1— W^^^^-^ y KC 1 - 2 P^T^-'beiiJp^n 

F E T 1 - 3 (DWji^mM 1 1 8 ±o K V ^ >mM— b m^r^i k^^-^^^ ^i^^ 

4^<7)p(:.-e^t;]^SP^t;'f^K^T-2 0 0 ^«MLfjC^t;=^^o 0^(9. 
[0 0 7 43 

oi^. m:^^T-OUT 1 -$iJt«^^C t 1 - 1 N- 

©HWT-c t 1 - 1 mi<zmu^ti^mm^^)^^'-^^yf\Hmmmwxtfi 
rtimmmi^z^ tt:mi>^m^<m^^^^^t^^x^^ *^CDf^FETi-3 
Ki^^ h«iiFBi. F ET 1 - 1 oy-;^mM— hmum<7)v 

- h V 3 -y h ^^-^Ti^'^mmai- -5) O ^ |5S C C <b ^i^^-e ^^i><OX$>^o 
[0 0 7 53 

f'&o me (A) 5^Ia^ii^fi¥®lll-t?^)0. me ( 

[0 0 7 63 

EI 6 (A) <7)$p<, ^^Ifi. -^y ^ y ^ify ^^^°^'y^i)^hti:^m^& 
UX^n^ ^flhi)^ \1&.h^^^^timcMi3^^t>^iXX ^ ^t\<DmMi3^l 8 0-2 
5 Q fxmtn^TMKii\ihmm.mkm.^m.n\.nhW9-^^VX\^^:ho 
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^-v: 23/ 



[0 0 7 7] 

. 2b. 2c. 2d, 2e(i. ^ ^ y ^(l]S&^a<7)it^A;':5reT- 1 N. $1^5^^ 
C t 1 - 1 . Bitl^J-O U T 1 . O U T 2 . mm^^J-C t 1 - 2 tcl®^ IC^tJS L 

[0 0 7 81 

o ';-K2a. 2c. 2d {i'etl'e■tLA:^J•S^^^° y K I . ttl:'j$JI^/N° y K O 1 . 
0 2tmmL. ^SAtr^^IN. m:^^T-OUT 1 . 0UT2 <h^Mi->2)o u 
-V2hisJ:X/2e<D—mit^ mm^^^^y VC I - 1 . C 1 - 2 0#ifiHSEg 

tL. «(±^IJ^9i^T-^^° ->Kci-2. C2-2 (7)#ia i -ejii^ ^ tt^ o 

[0 0 7 9] 

■r^^■^^^°■y ^-v^#^<7>iiij^[ii(i, mi (A) <7)$p<. FETS^Fi<7)r- 

hGtc$IJ^l^T-C t 1 - ItS^^^^^L. FET^F2<7)r- bGlcW^^T-C t 1 
-2-^^^W^Lfzi>(Dt^^^o 
[0 0 8 0] 

me (B) mu<. mmi^^c t i - 1. c t 1-2 ^^is-r^^;- K2 b. 

2e{i. *=^l±T'llI<7)$p<M^$tL^o #U-K2{i. j^-;v^^LT 

S^MUI^tt^tt. ^^^i^ii^^^^'f^m^lii^^-r^o ';-K2b. 2e(i. 

m^lr^^y VCl-l. C 1 -2{i*ti';- K2 bH^MLT. Um^^C t 1 

- 1 ^zmmL. mmi^j-^^y kc2-i. C2-2 ti^to; - k2 e ii^mlt 
tw^^^c t 1 - 2 tc^M-r'i>o 

[0 0 8 1] 

1117 (A) (i. EI6<7)yN'-y>5r-vi|iiMEI-eabf). EI 7 (B) ii^< y^~-i^mM 
[0 0 8 2] 

1117 (A) <7)$P<. ^^lU(i. - K2 tc^tfDLfcX;u-:j^-;U575^^^tt 
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^-v: 24/ 



[0 0 8 3] 

/N'-y>^-v<7)jgH4fflij®{i. ^jii^i 5 t^mmuKo^mmxmm^ti. 

«7 >^ - v<7)±® fi^JB^I: L/iWJ!!^ 1 5 (Dmrnxmj^ $ y^- vOTMti 
coaMffiiJ-efM^tL^o fij^ti l . 2X1. 

0 mm 2 -e^-^o 

[0 0 8 4] 

Mt^HI? (B) «0$p<. 5l@(7)^g|5mS6 {i. 'Bnjx.tiVN'y^-vO— anftJo 
rSlJfiPyS^^C t 1 - 2 . *iiA;^J^T- 1 N. mm^T-C t I - 1 tc^tSLTSES 

mm-r^-mi^^r^'^x. m;o^T-ouT i. ouT2ii^d-f&LTSBs^ 

[0 0 8 5] 

^HH^-Cii. 'f^li*T-2 0 OO^M^Sfi^i: LT. »^T-C t 1-1. Ct 

1 - 2 lc^li-r'i»©J^^T-^'?>y K^'?-tL-?~tL2 o|$lt> *iiA;^J'^i^^^'y K I ^ 
ct V^mtJ^'f'^-^y KOI. 0 2^4 o(7)$lJ^^i^/N' y K=^ia^ tTBBM LTv^ 

T-c t 1 -2i;«^$-ii:^'j>:^^7:)^~^^7i)^ *aA:^J^T■^^°■7 v i isxzf^ta^tjm 

-vlcH^L. K2 b:fc K2 e LT^^$-ii->?) i <h J: 0 > 

mmi^J-Ct 1 — 1. Ct 1— 2 i;^^-r'i>SimS^-/N°y K75^^f^-y7'l*|-e^tJ:L 

[0 0 8 6] 

■f^ZtiZX^, 220pF. On-eSlJ^L/wtit^^^l 0 0 V@JtT-^)o7t^ 
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^-v: 25/ 



[0 0 8 7] 
[0 0 8 83 

iE&^g<7)llI-e^^o us (B) (i. [US (A) <7)|Zg:^iav^SI55^^m«<bL7t:^# 
[0 0 8 93 

m2<Dmm^m<7):^^ y^m^mmit. ms (a) (7)$p<, iiiiti^i-;^^ ^ 

[0 0 9 03 

N. $IJ!«^T-C t 1 - K C t 1 - 2 isXl/mtl^l^OlST K OUT 2 ^X-f 

tPlC^m L. ^m^l'<7)m\<^ 4 oo^Sffli^^^C Kl-l. CKl-2. CK2 
-1. CK2-2^i5lt^o 
[0 0 9 1 3 

^lOFET^F Ifflytlov^TMH^-r-So FETI-IOKI/^^*® 
(ab-^vMiv-:^*®) F E T 1 - 2 <7)y-;^mM (^)'2>v>{i Ku-f ^-R^) 

fiho tfz. FET \-2(DV\y 4 ymM (^^ ^^(iy-y^m®) i: F E T 1 - 

ffl^T-CK 1 -2 ll^ltL-cngRtl^m^tL^o FET 1 - 1 <7)y-;^^^ 
>2>v>(i Kl^^ ^mS) (i^ *aA:tJ^T-I NH^^trn^ti^m^n. FET 
1 - 3 (7) KU-r >mil (^'i)V^(iy-xmS) (ittl:'75ro?-OUT l tc^^Lr^^^f 
^ll^m^a. 3o<7)FET<7)y- h«S{±*iit?$im^T-C t 
T^i.^tc#ai$tL^o BP*>> moFET^F 1 im^^h^X<r>FET<D^X 
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CK-^K it^'^#:^>y 7'<7>^mic#m$n^^<h(C55r^o. 1^6, ^2(7)FET^F2 
[0 0 9 23 

4^##:^ y T^ti, F E T * 3 m^mm^Lfz^^:^ 4 y f-HH^^a-C* J9 , 
^X<DmM^^m^m^-t^fz)sb. FETl-2*3J:t/FET 
2 - 2 (Dy - 7.mMii ^Xf Y V ^ ^mS^^^ibid^a^^li^ttiL. mM/^°■7 KCHK 
1-1. CHKl-2> CHK2-1. C H K 2 - 2 tC^M-f ^ ^ (^-e^>^o ^ 
i^ih<DnM^^y K{i. ^Sffl^T-CKl-l> CKl-2, CK2-1. CK2 
- 2 Ic^M-r-So 
[0 0 9 33 

Mtc, -1^11^^-2 0 0 ^*iiA;^J^i^^^°-;' K I :fe<tt/ai;^J^i^OUTl. 2 <7) 

-en-rtLhia^LTSEmi-'BTti^. ^KDmmmtnm^mm^'^'C t i-i 

. C t 1 - 2 <7)^^H 2 o-f W^^T-^N' y KC 1 - 1 . C 1 - 2 ^ iZ/C 2 

-1. C 2 - 275^1^tt^ti^o CtLf>^T<7)/N°-y Filiate (iN+Mi«MM;0^^ 

[0 0 9 43 

tX\ ^>^(DFETl,zMLX^^^j:mt^^^'^t^^t-^^X^:ho ^tHiZX^M 
[0 0 9 53 

r^^j:ra:^j^T-ouT 1 -mm^i^c t i - 1 r^tw{^M^i^2 o o ^t^iml, 
*iiA;^'«T- 1 N -mm^^c t 1 - 2 r^^ J; D''ai:fj^i^o u t 2 -mm-^T-c 

t 1 - 2 tcj^ii^T-2 0 0 ^^l^i-a ^<7)-e^^o 



[0 0 9 63 

i-^t>*>. ^mXtt^^^^y K I h*lJ^i^i^/N*-7 KC 1 - 1 . C 2 - 1 M 
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^-v: 27/ 



izthi^mj-^^y Ko 1 tmmm'f-^-^y kci-2, ihtjm^^^-y ko2 tmm^ 

KC2-2 i:*i£SLTBBM-r'2)^ ttCio-Ci^^^T-2 0 0 ^^^'T'S) 
[0 0 9 7] 

isit^n-?)';- K(7)/N-i5'->iii-eab'9, 1119 (c) itm^mM(D^mmm^n"-ir 

[0 0 9 8] 

lfe^^«*^ 1 ±13 {i. y tiJ; K 2 . - K 3 :6^'tSlt ^ tL. 4> 

^g|5ic^^#:^y7'7;6^^®*$n. ^KVt'^ ^^^'^-T ^ 4 Hi i9^i^^tL;g>o 
-K2a. 2b> 2c. 2d. 2e{i. ^f§|5$roT--Cab^*aA:':5roT- 1 N. ^IJI^ 

^T-c t i-i. m:^^T-ouTi. mmmj-c t 1-2. ai:^s^ouT2i: 

^ttDLTISlt^tt^o tfzV-V3a. 3 b. 3 c. 3 d (i. It^ffl^TC K 1 
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